I
gA nephropathy (IgAN) is a common renal disease that is characterized primarily by mesangial deposition of IgA (reviewed in references [1, 2] ). Mesangial IgA deposition induces an inflammatory process that involves mesangial proliferation, interstitial damage, and proteinuria and slowly progresses to sclerosis and end-stage renal failure in approximately one third of cases. Several effector mechanisms are likely to be involved in the induction of renal inflammation and damage, including direct interactions between IgA and mesangial cells (3) (4) (5) and IgA-mediated complement activation (1, 6, 7) .
IgA deposition in IgAN is commonly associated with deposition of complement factors, most often C3, the terminal complex C5b-9, and properdin (8, 9) . Furthermore, increased levels of soluble split products of activated C3 have been observed in the circulation of patients with IgAN (10 -12) . These findings suggest involvement of the alternative pathway. Indeed, in vitro studies with IgA from humans and rodents, as well as in vivo studies in rats, have indicated that IgA can activate directly the alternative pathway of complement (6, (13) (14) (15) .
The complement system can be activated via three pathways: The classical pathway, the alternative pathway, and the lectin pathway. These pathways converge at the cleavage of C3, followed by activation of the common terminal pathway and formation of C5b-9. The classical pathway involves binding of C1q to immune complexes, for example, leading to generation of the C3 convertase C4b2a. The more recently discovered lectin pathway of complement is activated after an interaction of the plasma lectins mannose-binding lectin (MBL), L-ficolin, or Hficolin with their carbohydrate ligands (16 -19) . This leads to activation of MBL-associated serine proteases (MASP), which are present in a proenzymatic complex with these lectins. Ac-tivated MASP-2 generates C4b2a, followed by C3 cleavage. In contrast to the classical pathway and the lectin pathway, the alternative pathway leads to activation of C3 in a C4-independent way, involving factors B and D and properdin.
Until now, the mechanism of complement activation in IgAN has been defined incompletely. In addition to the presence of factors that are indicative for alternative pathway activation, several studies have shown glomerular deposition of C4, as well as circulating C4 activation products in a subpopulation of patients with IgAN (10, 20) . Because in vitro studies indicated that IgA cannot activate the classical complement pathway and evidence for C4 activation in IgAN was observed in the absence of C1q deposition, activation of the lectin pathway of complement was hypothesized. Deposition of MBL in association with IgA, as a marker for lectin pathway activation, was reported in a subpopulation of patients with IgAN by several authors (21) (22) (23) , but these findings were questioned by others (24) . Furthermore, the relation of glomerular MBL positivity with parameters of renal damage and complement activation via the lectin pathway was inconsistent between the different studies.
Recently, we reported that human polymeric serum IgA can bind to human MBL (25) . This interaction involves the lectin domain of MBL and results in activation of C4 and C3. Therefore, we hypothesize that C4 activation in IgAN may result from binding of serum MBL-MASP-2 complexes to IgA that is deposited in the renal mesangium. In this study, we analyzed the possible contribution of the lectin pathway of complement to activation of C4 and induction of renal damage in a welldefined set of renal biopsies of patients with IgAN. In addition to MBL, deposition of the functionally related molecule Lficolin was studied. The results indicate activation of the lectin pathway, involving both MBL and L-ficolin, in a subpopulation of patients with IgAN, which is strongly associated with markers of disease progression.
Materials and Methods

Patients and Biopsies
Renal biopsies were selected from patients who had IgAN and from whom a renal biopsy was taken between January 2001 and December 2003. Patients were selected when adequate tissue was obtained for diagnostics (at least eight glomeruli in light microscopy sections and complete immunohistology and electron microscopy examination) and when sufficient frozen material was available for additional staining after immunodiagnosis (at least six glomeruli in at least 15 tissue sections [5 m thick]). Patients with Henoch-Schö nlein purpura, systemic lupus erythematosus, liver cirrhosis, or other systemic diseases were excluded. In total, 60 biopsies were selected for evaluation.
Among selected patients, 69% were male and 31% were female. Serum creatinine levels ranged from 44 to 972 mol/L at the time of renal biopsy. Creatinine clearance was calculated according to the Cockroft formula (range 10 to 160 ml/min). Presentation at time of renal biopsy was as follows: 58% urinary abnormalities, 32% chronic renal failure, and 10% acute renal failure. Chronic renal failure was defined as serum creatinine value Ͼ124 mol/L or creatinine clearance Ͻ80 ml/min in at least three determinations before renal biopsy and confirmed further during hospitalization. Acute renal failure was defined as an abrupt decline in GFR detected at patient admission, without previous altered examinations and without ultrasonographic signs of chronic renal injury. Urine samples (24-h collection) and serum samples were obtained at time of renal biopsy.
For additional immune fluorescence studies, a more recent series of renal biopsies was collected from patients with IgAN (n ϭ 25) using the same selection criteria as described above. From these patients, detailed clinical and histologic information has not been collected.
Serologic Analysis
Serum IgA concentration was measured by standard nephelometric immunoassay. MBL complex activity was assessed by ELISA using coated mannan as a ligand and detecting the activation of purified C4, as described before (26) with some modifications (27) . MBL complex activity was expressed in arbitrary units per milliliter on the basis of the activity of a normal human pool serum. MBL concentrations were assessed by sandwich ELISA as described previously (25) . Concentrations of L-ficolin were assessed using a similar protocol. In brief, plates (Maxisorb; Nunc, Roskilde, Denmark) were coated with mAb GN5 (5 g/ml; mouse mAb against human L-ficolin) or mAb 3E7 (5 g/ml; mouse IgG1 anti-human MBL) in coating buffer (100 mM Na 2 CO 3 / NaHCO 3 [pH 9.6]). After each step, plates were washed with PBS that contained 0.05% Tween 20. Residual binding sites were blocked by incubation with PBS that contained 1% BSA. Serum samples and subsequent detection antibodies were diluted in PBS that contained 1% BSA and 0.05% Tween 20 and incubated for 1 h at 37°C. Primary antibodies were mAb 3E7 and mAb GN5, respectively, conjugated to digoxigenin (dig; Roche Diagnostics, Almere, The Netherlands). Binding of mAb was detected using horseradish peroxidase-conjugated sheep anti-dig antibodies (Fab fragments; Roche Diagnostics). Concentrations of MBL and L-ficolin were calculated using serial dilutions of a standard serum with a known concentration of MBL (provided by Dr. P. Garred, Copenhagen, Denmark) or L-ficolin (provided by Dr. D.C. Kilpatrick, Edinburgh, UK), respectively.
Purification of Serum IgA and Assessment of MBL Binding to IgA
IgA was purified starting from 350 l of patient serum (n ϭ 12). The serum was applied directly to an IgA affinity column (Sepharose beads conjugated to mAb HisA43 anti-human IgA; provided by Dr. J. van den Born, Amsterdam, The Netherlands), using Veronal-buffered saline that contained 2 mM EDTA as a running buffer. IgA was eluted using 0.1 M Glycin/0.3 M NaCl (pH 2.8), and fractions were neutralized immediately by 1 M Tris (pH 8.0). Fractions were assessed for IgA content, and the IgA peak was pooled and concentrated until approximately 350 l. These samples were purified further on a Sephadex 200 gel filtration column (25 ml; GE Healthcare, Munich, Germany), using the same running buffer. Fractions of 0.3 ml were collected.
On basis of the protein profile, fractions that contained polymeric, dimeric, and monomeric IgA were selected. IgA concentration in these fractions was quantified by IgA sandwich ELISA. Increasing concentrations of IgA were coated on ELISA plates, and binding of purified human MBL was assessed as described previously (25) using digconjugated mAb 3E7 for detection. In parallel, the amount of immobilized IgA was detected using biotinylated goat anti-human IgA (Dako, Glostrup, Denmark), followed by horseradish peroxidase-conjugated streptavidin (Zymed, Invitrogen, Breda, The Netherlands). The relative amounts of polymeric, dimeric, and monomeric serum IgA were quantified on basis of the protein profile that was obtained after gel filtration of purified IgA, using calculation of the area under the curve.
Immunohistology and Immunofluorescence
For immunofluorescence and immunoperoxidase stainings, the unfixed renal tissue was embedded in OCT compound (Sakura Tissue-Tek; Bayer, Leverkusen, Germany), snap-frozen in a mixture of isopentane and dry ice, and stored at Ϫ80°C. Subsequently, 5-m sections were placed on slides and stored at Ϫ20°C until immunostaining.
We used mouse mAb directed against the following molecules: MBL (mAb 3E7 [28] , mAb 1C10, and mAb 2A9 [29] ), L-ficolin (mAb GN4 and mAb GN5 [30] ), MASP-1/3 heavy chain (mAb 1E2 and mAb 4C2 [31, 32] ), C4 binding protein (mAb from Quidel, San Diego, CA), C5b-9 (aE11; Abcam, Cambridge, UK), IgA1 (mAb NI69-11; Nordic, Tilburg, The Netherlands [33] ), and IgA2 (mAb 14-3-26 [Becton Dickinson, Erembodegem, Belgium] and mAb NI512 [Nordic] [33] ). Rabbit polyclonal antibodies were applied for detection of C3 (FITC-labeled antihuman C3c; Dako), C4d (Biomedica, Vienna, Austria [34] ), and MASP-2 (a MASP-2-specific antibody generated in the laboratory of nephrology using the recombinant protease domain of MASP-2 [35, 36] ; provided by Dr. P. Gal, Institute of Enzymology, Budapest, Hungary; to be described elsewhere).
For indirect immunofluorescence, after fixation in cold acetone, tissues were incubated sequentially with the primary antibody and the proper fluorescently labeled secondary antibody (Alexa Fluor 488 -conjugated goat anti-mouse Ig or goat anti-rabbit Ig; Molecular Probes, Eugene, OR). Slides finally were mounted with an antifading aqueous mounting medium (Fluorsave; Calbiochem, San Diego, CA).
Immunoperoxidase staining of MBL was performed as described previously (37) . Briefly, after incubation with 0.5% avidin (Sigma Chimica, Milan, Italy) and 0.01% biotin (Sigma), to suppress endogenous avidin-binding activity, tissue sections were fixed in a methanol-H 2 O 2 solution to block endogenous peroxidase. After washing, sections were incubated with primary antibody, followed by biotinylated antimouse antibody (Zymed) and peroxidase-labeled streptavidin (Zymed). Peroxidase activity was detected with 3,5-diaminobenzidine (Sigma), and sections were counterstained with Harry's hematoxylin, dehydrated, and mounted in Permount. In both immunofluorescence and immunoperoxidase methods, specificity of antibody labeling was demonstrated concurrently using proper control immunoglobulins (Zymed).
Evaluation of Renal Tissue
Evaluation of renal tissue was performed blindly by two independent observers. For immunostaining, tissues were scored as negative (0) or positive (1), according to the detection of staining in the majority of glomeruli, in at least three tubular cross-sections per field, and in vessel endothelium.
For histology, sections were stained using standard periodic-acid Schiff, periodic-acid-silver methenamine, and/or Trichrome techniques. Mesangial proliferation was scored as 1ϩ when mild to moderate (i.e., between four and six cells per mesangial area) and 2ϩ when intense (more than six cells per mesangial area). Extracapillary proliferation, global sclerosis, and segmental sclerosis were calculated as percentage of the total number of glomeruli. Interstitial infiltration and fibrosis were scored 0 when absent, 1ϩ when mild (involving Ͻ30% of the interstitium), 2ϩ when moderate (30 to 60% of the interstitium involved), or 3ϩ when intense (when present in Ͼ60% of the renal interstitium). Hyalinosis of the vessel wall was indicated when absent (0) or present (1).
Statistical Analyses
Data were compared between patients who had IgAN and showed positive and negative glomerular staining for MBL, respectively. Frequency analysis was performed using 2 test. Other comparisons were evaluated using the Mann Whitney U test. The Spearman rank corre-
lation coefficient was used to analyze correlation. Differences were considered statistically significant at P Ͻ 0.05.
Results
Evidence for Glomerular Lectin Pathway Activation in IgAN
The presence of MBL was examined in 60 renal biopsies from patients with IgAN. Glomerular staining for MBL was observed in a predominantly mesangial pattern in 15 biopsies (25%; Figure 1 , A and C), whereas glomeruli in 45 IgAN biopsies stained negative for MBL ( Figure 1D) . A similar positive staining was observed using three different mAb directed against MBL, whereas staining with an isotype control mAb was completely negative ( Figure 1B) .
Next we examined the presence of other molecules involved in the lectin pathway of complement. All renal biopsies with positive glomerular staining for MBL also showed glomerular staining for L-ficolin, as shown by two different mAb, whereas glomerular L-ficolin staining was negative in all MBL-negative cases (Table 1, Figure 2 ). Similarly, all cases that were positive for MBL and L-ficolin but none of the negative cases showed positive mesangial staining for the common heavy chain of MASP-1 and MASP-3, using two mAb, and for C4d and C4 binding protein (Table 1 , Figure 2 ). The majority of biopsies in both MBL-negative and MBL-positive groups showed deposition of C3, whereas C1q was negative (Table 1 ). All IgAN biopsies showed a typical mesangial deposition of IgA1 (Table 1, Figure 2 ). In contrast, we were unable to show a positive staining for IgA2, using two different IgA2-specific mAb (Table 1, Figure 2 ), although these antibodies showed clear positive staining on renal biopsies from patients with lupus nephritis (data not shown). To extend further the analysis of complement activation in IgAN, we evaluated deposition of MASP-2, which is the C4-cleaving enzyme of the lectin pathway, and C5b-9 as the final product of the terminal pathway of complement. Because of a shortage of renal tissue, we used an additional series of 25 renal biopsies for these studies. From these biopsies, six (24%) showed positive glomerular staining for MBL, confirming the results presented above in an independent study. All MBLpositive biopsies showed positive glomerular staining for MASP-2 (Figure 2 ), whereas MASP-2 was negative in all other biopsies. Staining for C5b-9 clearly was positive in a mesangial pattern in all IgAN biopsies. However, in MBL-positive biopsies, staining was observed with a high intensity (Figure 2) , whereas intensity showed a marked variation in MBL-negative biopsies (data not shown).
Glomerular Lectin Pathway Activation in IgAN Is Associated with Markers of Disease Progression
Data indicated above show that patients with IgAN can be divided in two groups: Those with (25%) and without (75%) evidence of glomerular activation of the lectin pathway of complement. These two patient groups were characterized further.
MBL-positive and -negative cases had a similar male/female distribution and a similar age at the time of the renal biopsy (Table 2) . However, patients with glomerular MBL positivity presented twice as often with renal failure at the time of renal biopsy, mostly chronic renal failure (P Ͻ 0.0001; Table 2 ). Furthermore, MBL-positive patients showed significantly more proteinuria than MBL-negative patients with IgAN, whereas, in contrast, fewer MBL-positive patients with IgAN experienced In our group of patients with IgAN, macroscopic hematuria seemed to be associated with a more benign disease course, because patients with macroscopic hematuria showed significantly less proteinuria than patients without macroscopic hematuria, also when MBL-negative cases were analyzed only (P ϭ 0.04, not shown). MBL-positive patients also showed a higher serum creatinine level than MBL-negative patients with IgAN, although the creatinine clearance was not significantly different (Table 2) . However, the latter parameter could be analyzed for only some of the patients in our study.
These data suggest that glomerular MBL positivity in IgAN is associated with a more severe disease. This is strongly supported by semiquantitative histologic evaluation of renal damage, demonstrating that biopsies from patients who had IgAN with positive glomerular staining for MBL had more intense mesangial proliferation as well as significantly more extracapillary proliferation, global sclerosis, and interstitial infiltration than MBL-negative patients (Figure 3 , C through F; Table 3 ). Increased glomerular and tubulointerstitial damage in MBLpositive patients, as compared with MBL-negative patients, is illustrated in Figure 4 .
No difference between the two groups was found for the presence of vascular lesions. Glomerular staining for MBL was significantly associated with staining for MBL in vessels and tubuli (Table 3, Figure 1C ). However, tubular and vascular staining for MBL was only weakly associated with mesangial proliferation (P ϭ 0.03), and no association was found with proteinuria or other parameters of disease activity. Furthermore, tubulointerstitial staining for MBL was not clearly associated with markers of complement activation (data not shown).
Characterization of Circulating MBL, L-Ficolin, and IgA
We further examined whether the observed dichotomy in patients with IgAN with respect to glomerular lectin pathway Tables 2 and 3. activation could be associated with certain properties of the lectin pathway of complement and/or the IgA in the circulation. Serum levels of MBL are genetically determined and highly variable in the human population (27) . A similar variability was observed for patients with IgAN in our study, without a significant difference between patients who showed positive and negative staining for MBL ( Figure 5A , Table 2 ). Serum levels of L-ficolin showed less variability and also did not distinguish between both groups ( Figure 5B , Table 2 ). As a functional parameter, we assessed MBL complex activity, which is a measure of the ability of the MBL-MASP-2 complex to activate C4. MBL complex activity showed a similar distribution in both groups ( Figure 5C , Table 2 ) and was strongly correlated to MBL serum concentration ( Figure 5D ). As expected, three patients with clear MBL deficiency ( Figure 5D ) showed negative glomerular staining for MBL.
Because these data exclude the simple explanation that lectin pathway deficiency explains the lack of glomerular lectin pathway activation in most patients with IgAN, we further studied whether properties of serum IgA may explain the observed dichotomy. The concentration of serum IgA was not significantly different between both groups ( Figure 5E , Table 2 ). To address the question more in depth, we purified serum IgA from serum from patients with IgAN. From patients with and without glomerular MBL deposition, we selected six patients in each group. Patients with a possible MBL deficiency were excluded. IgA was purified from serum and subjected to gel filtration. The protein profile clearly reveals the presence of polymeric, dimeric, and monomeric IgA ( Figure 6A ). The size distribution of serum IgA in patients who had IgAN with and without glomerular MBL deposition showed a low variability without any significant differences ( Figure 6B , Table 2 ). Subsequently, we studied the binding of purified MBL to patient IgA of various sizes. Increasing concentrations of monomeric, dimeric, and polymeric IgA were coated on ELISA plates, and binding of MBL was assessed. The results showed a high variability in the MBL binding properties of IgA from various donors, although similar amounts of IgA were immobilized on the ELISA plates ( Figure 7A ). Monomeric IgA did not show MBL binding, whereas strong but donor-dependent MBL binding could be observed to polymeric IgA ( Figure 7B ). MBL binding to dimeric IgA was significantly less than that to polymeric IgA (P Ͻ 0.01). Quantification of the binding of MBL per unit of immobilized IgA did not reveal a significant difference between patients with and without glomerular MBL positivity, respectively ( Figure 7B) . However, two patients whose IgA showed strong MBL binding both showed positive deposition of MBL in the glomerulus.
Discussion
Data from our study indicate that patients with IgAN can be divided in two groups on the basis of the pattern of complement activation. Approximately 75% of patients with IgAN show negative glomerular staining for MBL, L-ficolin, MASP, C4d, and C4-binding protein, indicating that C3 and C5b-9 activation in these patients most likely occurs via the alternative pathway. In contrast, 25% of patients with IgAN show glomerular deposition of MBL, L-ficolin, MASP, and C4d but not C1q, which is strongly indicative of activation of complement via the lectin pathway of complement. Importantly, the clinical and histologic data clearly indicate that activation of the lectin pathway of complement is associated with more severe renal damage.
Using a well-defined polyclonal antibody to C4d, which now is used frequently in the diagnostic evaluation of renal transplant rejection (34), we observed glomerular deposition of C4d in IgAN exclusively in association with molecules of the lectin pathway. An identical pattern was observed for deposition of C4-binding protein, a regulatory protein that also was reported previously as a sensitive marker for the presence of C4 (20) . Activated C4 most likely is generated by MASP-2, the key complement-activating enzyme of the lectin pathway, which was shown to be present in the mesangial area in association with MBL.
In addition to strongly suggesting activation of C4 via the lectin pathway in a subpopulation of patients with IgAN, our data indicate glomerular activation of C3 and C5b-9 via the alternative pathway in the majority of patients with IgAN, independent of C4. The latter aspect is in agreement with a number of in vitro studies that showed alternative pathway activation by IgA from human and rodent species (6, 13, 15) .
We assume that mesangial MBL and L-ficolin are derived from the circulation as preformed complexes with MASP, although local production of molecules of the lectin pathway cannot be excluded (38) . Our previous in vitro studies showed that MBL is able to interact via its lectin domain with purified polymeric serum IgA (25) . Further support for an interaction between MBL and IgA is provided by studies in Henoch Schön-lein purpura nephritis (39, 40) . In this study, we show that MBL binds to polymeric IgA from patients with IgAN. It is possible that MBL binds to glycans that are present on the IgA heavy chains. IgA consists of two subclasses, IgA1 and IgA2, the former of which dominates in the circulation (90% IgA1). However, mucosal IgA may contain up to 65% IgA2 (7). It is interesting that circulating IgA1 from patients with IgAN was reported to have aberrant glycosylation of O-linked glycans, which potentially are involved in recognition by lectins (41) .
Although it generally is believed that IgA deposits in IgAN consist almost exclusively of IgA1 (1, 2, 7, 33, 42, 43) , biopsies from patients with IgAN also may contain IgA2 (44) . A recent study in this field by Hisano et al. (23) showed that approximately 50% of a Japanese population of patients with IgAN showed deposition of IgA2 next to IgA1, whereas glomerular MBL deposition was observed exclusively in these IgA2-positive patients. Similar results were reported recently in HenochSchö nlein purpura nephritis (40) . Stimulated by these striking observations, we investigated the glomerular presence of IgA2 in our patient population, using two different IgA2-specific mAb, including mAb 14-3-26 that also was used by Hisano et al. (23) . However, we were not able to detect any glomerular positivity for IgA2 in IgAN biopsies. This difference might be due to ethnic differences between patient populations. Furthermore, although we tried several amplification methods to acquire a signal for IgA2, it still could be that IgA2 is present in tiny amounts and/or masked by other molecules, thereby hampering detection.
IgA that is deposited in the renal mesangium of patients with IgAN is classically accepted as being polymeric IgA (45) . Polymeric IgA contains several other molecular components, which currently are only partially identified (45, 46) . It cannot be excluded that MBL binds to a glycosylated molecule that is associated with polymeric IgA and present in the mesangial deposits of patients with IgAN. An alternative explanation would be that MBL binds to injured tissue in the glomerulus, which is in line with the binding of MBL to apoptotic and necrotic cells (47) .
To our best knowledge, data from our study are the first indication for a role of L-ficolin in disease. In vitro data indicate that ligand specificities of MBL and L-ficolin only partially overlap (16, 17, 48) . However, recent experiments in our group indicate that L-ficolin also binds to polymeric IgA (Roos et al., manuscript in preparation). MBL and ficolins have an important role in innate immune defense. However, evidence is increasing that MBL and the lectin pathway of complement also can be harmful for the host as mediators of inflammation. In this respect, MBL has been proposed to be involved in ischemia/reperfusion injury (49), diabetic nephropathy (50), and ulcerative colitis (51) . In this study, we observed that patients who had IgAN with glomerular MBL deposition and lectin pathway activation showed significantly more renal damage, as evidenced by increased mesangial proliferation, extracapillary proliferation, glomerular sclerosis, interstitial infiltration, and proteinuria. An association of glomerular MBL positivity with decreased renal function and increased mesangial proliferation and proteinuria was also reported by Matsuda et al. (21) but could not be confirmed by studies from Endo et al. (22) and Hisano et al. (23) . In Henoch-Schö nlein purpura nephritis, MBL deposition was associated with increased progression of renal disease (40) . Increased disease progression in association with glomerular lectin pathway activation may possibly be ascribed to proinflammatory activation products of the complement system, including C5a and C5b-9, and potentially also to a direct effect of MBL.
Similar to several other studies (21-23), we observed lectin pathway activation only in a subpopulation of patients with IgAN. The majority of patients with IgAN without mesangial MBL deposition did not show any evidence for deficiency of MBL or L-ficolin. It is interesting that serum concentrations of MBL in this population of patients with IgAN (n ϭ 41; median 1213 ng/ml) were significantly higher than those in a group of white healthy control subjects (n ϭ 190; median 677 ng/ml; P ϭ 0.002; data not shown). This difference could be explained by genetic differences and/or by conditions that are associated with renal disease.
We hypothesize that the difference between patients who have IgAN with and without mesangial MBL deposition is based on differential availability of the ligand, potentially related to differences in IgA glycosylation. To examine this hypothesis further, we investigated the binding of purified MBL to polymeric, dimeric, and monomeric IgA from patients who had IgAN and were either positive or negative for glomerular MBL deposition. This analysis revealed binding of MBL to polymeric serum IgA with a large interindividual variation, but the degree of MBL binding could not be related directly to glomerular lectin pathway activation. However, mesangial IgA is not necessarily similar to serum IgA; furthermore, it could be that glomerular IgA is differentially accessible in patients with IgAN. We assume that the observed dichotomy in patients with IgAN is due to several factors acting in combination.
Conclusion
Our study shows that MBL and the lectin pathway of complement are involved in complement activation in a subpopulation of patients with IgAN, which is highly likely to play an adverse role in the disease. In vitro data point to a role for polymeric IgA in lectin pathway activation. Precise identification of the ligand for MBL and L-ficolin in the mesangium, which presumably is present and/or accessible in only some of the patients with IgAN, will provide novel insight in the pathogenesis of IgAN and may provide novel therapeutic options to treat disease progression. 
